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Sustaining Canada’s Forests: 
Timber Harvesting 


Environmental indicators are selected key statistics that provide information on 
significant trends in the environment, natural resource sustainability, and related 
human activities. The indicators in this bulletin are part of a national set of 
environmental indicators designed to provide a profile of the state of Canada’s 
environment and measure progress towards sustainable development. 


TT 


from 1981 to 1995 was 33 million 
hectares. This represents an average of 
2.2 million hectares affected per year. 

Commercial forestry is a major 
provider of employment and economic 
benefits for Canadians. In 1997, 

366 000 people were directly 
employed in forestry-related activities. 
The forest sector contributed close to 
$17 billion to the national Gross 
Domestic Product in 1997, 
representing 2.5% of our country’s 
total economy. 

Canada’s forests provide habitat to 
approximately 140 000 wildlife 
species, many of which still need to be 
classified. Forests produce oxygen and 
remove carbon dioxide—a gas 
contributing to climate change—from 


What are the links? 


ENVIRONMENTAL 
CONDITION 


Insect disturbance indicator 
Forest fire disturbance 
indicator 


Issue context 


Canada’s forests cover 
417.6 million hectares—almost half of 
the country’s land area and about 10% 
of the world’s total forest land. Some 
245 million hectares of this forestland 
are capable of producing commercially 
valuable timber (known as “timber- 
productive forest’). Out of this total, 
about 119 million hectares are 
currently accessible and actively 
managed to produce timber. Each year, 
about 0.8% of this accessible forest is 
harvested, removing approximately 
174 million cubic metres of wood. 

The total area of forested land in 
Canada that was affected by 
harvesting, fire, insects, and disease 


HUMAN ACTIVITY ECOLOGICAL AND 


SOCIOECONOMIC EFFECTS 
Economic value of 
harvesting 
SOCIETAL RESPONSE 


Regeneration after harvest 
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the atmosphere. Forests also purify 
water, moderate climate, stabilize soils, 
and regulate water flow. For ecological 
as well as economic reasons, therefore, 
it is important to maintain our forests in 
a healthy condition. 


What are the concerns? 
Foresters and environmentalists 
alike have expressed concerns over the 

last two decades about the economic, 
environmental, and sociological 
implications of changes in the state of 
Canada’s forests. Are forests being 
managed to ensure a long-term supply 
of timber? Are timber harvesting and 
related management practices impairing 
the forest ecosystem’s capacity for 
renewal? Will Canada’s forests continue 
to provide in perpetuity, the wide range 
of benefits and values that Canadians 
desire? 

The state of the timber-productive 
forest is affected not only by harvesting 
but also by forest management practices 
to improve timber yields, such as tree 
planting, fire management, and insect 
and disease control. Direct effects of 
some forestry activities include soil 
compaction and erosion, habitat 
destruction and isolation, and edge 
effect (changes in the ecology of the 
forest due to discontinuity in the forest). 

Indirect effects can include altering 
the natural cycles of insect, disease, and 
fire disturbances that historically have 
had an important influence on Canadian 
forests. A separate environmental 
indicator bulletin on Forest 
Biodiversity, published in 1997, 
addressed some of the ecological effects 
of forestry activities in Canada’s forest 
ecosystems. These included the effects 
of road access and changes in tree 
species composition and age-class 
distribution, in addition to the 
population trends of forest birds. 
Another pressure on the forest 
ecosystem, acidic deposition, is 
examined in the Acid Rain indicator 
bulletin. 


What are we doing 
about it? 

Forest policies in Canada have 
shifted from management for sustained 
timber yield to management for a 


sustainable forest ecosystem. The 
development and release in 1992 of the 
National Forest Strategy (NFS) set the 
principles for this new direction. The 
NFS was endorsed by federal, 
provincial, and territorial governments, 
as well as nongovernmental 
organizations. Canadians have renewed 
their commitment to sustainable forests 
by adopting a new five-year strategy in 
1998. 

In 1993, the Canadian Council of 
Forest Ministers (CCFM) began an 
initiative to measure and report 
regularly on progress in achieving 
sustainable development. This resulted 
in the development of 6 criteria and the 
identification of 83 indicators related to 
sustainable forest management. 

Subsequently, Canada participated 
in the development of international 
criteria and indicators for sustainable 
forest management. In 1995, Canada 
along with 11 other countries, endorsed 
a common set of criteria and indicators 
relevant to the world’s temperate and 
boreal forests. This is known as the 
“Montreal Process”. 

Through the Model Forest Program, 
an initiative led by the Canadian Forest 
service (CFS), Canada is helping to 
improve sustainable forest management 
worldwide. The Model Forest Program 
provides a unique forum for partners to 
develop innovative, region-specific 
approaches to sustainable forest 
management, including the 
development of local-level indicators. 

As the concept and practice of 
sustainable forest management in 
Canada evolve, so too will our ability 
to track trends in the forest ecosystem 
and to apply objectives or standards by 
which to evaluate these trends. 


In this bulletin 


The indicators in this bulletin are 
consistent with the indicators of 
sustainable forest management 
developed by the CCFM. Timber 
harvest levels, forest fire disturbance, 
the economic value of harvesting, and 
regeneration after harvest indicators are 
presented nationally. The indicators on 
insect disturbance are presented by 
ecozone (refer to the map of Terrestrial 
Ecozones of Canada in Sustaining 


Canada’s Forests: Overview, 1995). Two 
of the four major forested ecozones in 
Canada were selected for graphical 
presentation in this indicator; graphs for 
the other forested ecozones are included 
in the Technical Supplement. 
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A TECHNICAL SUPPLEMENT TO THIS 
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PERIODICALLY. 
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ENVIRONMENTAL 
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Sustaining Canada’s Forests: gi, 
Timber Harvesting 


Timber harvesting and related forest management activities can have a major impact on forests and are the focus of much 
public concern. Provincial forest management agencies are responsible for minimizing the environmental impacts of 
harvesting on public lands; measures for this purpose are evolving in response to changing public values. This indicator 


characterizes the magnitude of timber harvesting and provides a context within which to consider other indicators selected to 
cover this issue. 


ECOLOGICAL AND 
SOCIOECONOMIC 
EFFECTS 


Annual volume and area of timber 
harvest, 1950-95 


300 5 


Indicator: Timber harvest 
levels 


> In 1995, about 995 000 ha of forest were 
harvested, representing 0.4% of Canada’s total 
timber-productive forest area and 0.8% of the 
accessible timber-productive forest area (inset). 
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>» Harvesting methods include clear-cutting, 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 
selection cutting, shelterwood cutting and seed- 
tree cutting. Clear-cutting, at 87%, is the most 


widely used method. 


Annual softwood and hardwood volume of 
timber harvest in relation to AAC, 1970-95 
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» Softwood species (e.g., pine, spruce) accounted for 
more than 86% of Canada’s total commercial 
timber harvest in 1995. In that year, total harvest 
levels for softwood were close to (but still below) 


Softwood 


Volume (m* millions) 


100; Ee 
the allowable annual cut (AAC). In some regions, 80 - we —— 
AAC -» 
y = _ - a 00 09 Or nO 
however, the harvest reached the AAC, and in i arkwood 5 % : 
= = > cae = : a — — 


others, local timber supply shortages were 
reported.’ 


Harvest ~, _ 


1975 
» The hardwood component (e.g., poplar, maple) of 


the annual harvest increased between 1990 and Notes: 
e : ow i) Inset—Volume of harvest includes industrial roundwood, fuelwood, and 
1995 by over 6%—tepresenting an annual increase firewood. Harvested area includes Crown and private lands. 


of 1.3 %. This trend is expected to continue in ii) Provincial/territorial governments regulate harvest volumes through the AAC 
' ; j which defines the maximum level of harvest consistent with a sustainable 
order to meet market demand. ; supply of timber. The AAC was adjusted in 1990 to include private lands. 


Here, the volume of timber harvest includes only industrial roundwood 
harvested on both Crown and private lands. 


Source: 
Natural Resources Canada, Canadian Forest Service, National Forestry Database, 
Ottawa, Ontario, Canada. 


Provinces regularly review their AAC and, since 1994, some have reduced them to provide for other land use requirements, such as 
protected areas, wildlife habitat, and Aboriginal land claims. 


i+l 


State of the Environment , Ths C d 
Reporting Program rns ana q 


JUSWBUUOJIAUD,| BP }2}9,) INS 
yoddes np swweiboig 


epeuey) 


ha | 


"SQUO]YOOINE S9/ElJO}98} SUCI}EDIPUBAAI Jo Sanbiune} sjeyiqey ‘segHhajod saule :9u10}1119} NP UOHesi|IjN,p sisiyewW US SUIOSEq Seu}Ne,p 
9}dwW09d Jiu} Nod assieq e] & BSIA9J JUO,| SOUIELIEO ‘pEGL SINdeq “OVd &| Bp uOenjeAges BuN e Sue Sa] SNO} JUspEed0id saduUIAOId Ss8q : 
“epeuey ‘(olejUud) EMeNO ‘S}9JOJ Sd] INS SeQuUOP ap 
jeuoneu swWWei6Olq ‘S}aJO} SAP UBIPEULD BdIAIAS ‘epeued sajjeinjeu ssdinossay 
:90unN0S 


‘SO9Ald Jo Senbijqnd 
$819I]SA1O] $8119} S98] INS 9}]/0991 alu}SNpul,p slog a] enb suJeouUOd du aja 
‘uneling 80 sue “S8BALId S819} SB] SIN|OU! INOd OGG] US BdlJIPOW 9}9 & OWd 
27 ‘OJANe0,p Siog ua Bjqeinp JUaWeauUO!s!AOJdde UN JNUeIeB ap jUeyeWWed 
9]/008 8p WUINWIxeW Ne~aAlU a} BUIWWA}ap INb ‘OVd e| Ep sieiq a] 1ed “OYOIeUL 
9}/0991 B| BP SUINJOA gj Jua|HaJ xnNelJO}UJ9} Ja xNeIOUIAOId s}uUaWeUEANOH seq (II Np opuvuop ey e opuodai inod s1uajureur os yesAop 
‘saedud je senbijqnd saij9} sa] aqo|bue 99};00901 aloliedns e7 Jao ap siog 9| : ey : : : 
Je aBeyneyo ep siog 9] ‘auJsnpul,p siog 9] INJoU! ByOO9e4 elUNjoA 87 - eupeouy (| JOULPUD} 91199 °% €*] Op a]januue uorjejUsUIsNe 


: sanbsewioy aun ajuasoidas nb 99 ‘S66 19 N66 OUP 
o% 9 Op SNId op dNI1D9¥ 4S9,S 9[k}0} 9}[0991 v] SURP 


S661 0661 S86l og6L SL6L OL6L 
ees ee ee rere rarer (9]qQe19,| 19 Jordnod a] “xo red) snqjInaj sopyiedey < 
6 a ae ¥ 3 
aa oe = 
atta BOY aoe tS “soyeoo] sorinugd sop 9]eusIs yO 
Emer SoS 7 ‘Nae pa is SOINL,P 19 “‘NRIATU 99 JUTANL UO “sTOJaINO} ‘sUOIsaI 
Boxe os o§ SOUILLIAD (QV) odnoo ap ayjanuue oy1[1GIssod 
001 3. 5 |] op snossap-ne aysnf no} 11e}9 9}[0991 INI] ap 
— 9y0990y 02 3 ® | 110} DUINIJOA 9] 19 “epeURD Ne sagq[Od9I SaTeIOIOUTUIOD 
sere er JOA 9] Jo “epeueD PYO99I SO[eI 
phat be PRS Ry, St sadadsa sap % 98 op snjd juarenyysuos (9}}0uId9,] 
os. 2 10 utd 9] “xo Jed) sasnoulsal saouasse so] ‘S66, UT < 
t= oye = 


002 ; 
"Q]]0991 B] Op %/8 Inod sesijyN ‘ouryq e odnoo 


RB] Op d][99 Iso onpuedas yUoWINSIe] snyd ey onbruyos} 

BT] ‘SINIOUDUIDS IP DAIASOI D9AB 9dNOd 3d ‘OAISSOIBOId 

adnoo ‘aseurpsel ap adnoo ‘oueyg ev adnoo :sayueArns 
Sd] JUOS 9}]0991 BR] Inod saaAoydura sonbruysoa} say < 


G66L-OZ6L ‘OWd B| & Woddei sed snjjinaj ap ja 
XNSUISSJ Sp s]]JaNUUL 9}j/099/ BE] BP SUINIOA 


S66L O66L S86l O86 SL6L OL6L S96 O96 SS6L OS6L 
0 1 n EY ! an i ! | 1 0 


00z | Los 


‘(QIpedUud “A) SaTqISsad0R JUOS INb Sa][I9 ap % 80) 

B 19 (SIOg 9] INOd) saaAtONpoId Sosd1}SdIOJ SO1I9} 

Sop I[GUIDSUd,| Op % PQ B JURPUOdSaIOD ‘sa}[OOI 
919 JUO JO1OJ OP PY YOO 666 UOIAUS “CHHl UA < 


dI[0991 
op xnv} soT : INayeorpuy] 


jUaWa||aNUUE 93/0991 BUINJOA __ 
00r + = 


; OOL 


009 


ost 


002 
jUaWa};anuUe a93/09a4 aldIadns | 


0Sz 


(saqnod sasjau ap SuOT|}IW) 
SUIN|OA 


(sasej990y,p Suatjjiw) aldiedns 


002 | 00¢ 


S66L-0S6} ‘JuaWsjanuUue 
$9}]0991 aIDIPIadNns ja BWINJOA 


‘SONjEAS a4J9 JUBANA SinajJedipul sasne saj janbnp uoljouos U9 9}X9JUOD || JILUNOY JO 

SIOg ap aJj/O98/ eB] ap INnajdwe,| WIEp ANajeolpul 9D ‘oIjqnd aj 1ed sjeJ0J xNe saenquye sinajen sep uolN/OAE,| UOJaS JUaSsaiBo/d 
suas 99 ua SasUd SainsewW saz ‘sanbijgnd sala} S8/ INS 9]/099/ B] AP B/EJUBWAUUOIIAUS BOUAPIOUI,| JA}ILUI] BP JePUeU 

dnod juO sjaJ/0J Sap UOIJSEeb ap xnelouiAosd Ssawsiuebio sez ‘uonejndod ej ap ulas ne apnjeinbul,p dnooneagq aylosns inb ao 
‘s]J@/0J Sa] INS Seinefew SuOIssndjedad Sap sIOAe JUBANAd Jal}SasOJ JUBWABEUBWUC,P SAXBUUOD SO}IANIE Sd] J9 SIOG NP a}/098/ EF 


SIOG Op d}[0991 BT :epeuesy 
Np SjoJOJ Sop USTIUIeU OT 


A1VL3IN0S 
NOILOWaY 


JIVLNAWANNOWIANS 
NOILIGNOD 


ANP JUIWIUUDIINUD SINIIPIIPUI P d/PUOIJPU dIJdG 


666) SuUO}NY 


epeued epeuesd ave epeued epeuey 


7-66 .U GZ uneing seounosey |einjeN sajjaunyeu sedunossey JUBWUOIIAUQ jUdWAaUUOJIAUA Pha 


phe Environment Environnement Bk § Natural Resources Ressources naturelles SOE Bulletin No. 99-4 
Canada Canada 


Canada Canada 


Fall 1999 


National Environmental Indicator Series 
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Sustaining Canada’s Forests: Gm 
Timber Harvesting 


Insects are a natural feature of forests and play an important role in the health, species diversity, and renewal of forest 
ecosystems. Insect disturbances are usually cyclical and range in size, severity, duration, and frequency. Their measure 
provides a basis for understanding forest change and tree mortality and hence for achieving sustainable forest management. 
This indicator shows the importance of several insect disturbances in selected ecozones. 


Indicator: Insect Key insect disturbance trends in the 
disturbance for selected | 80re@! Shield ecozone, 1980-96 
€cozones 


ECOLOGICAL AND 
SOCIOECONOMIC 
EFFECTS 


Spruce budworm 
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> In 1996, 3% of the total timber-productive forest 
land in Canada was affected by insect 
disturbance—a 2% decrease from the previous year. 


Forest tent caterpillar 


Area affected 
(ha, millions) 
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» Spruce budworm is the major insect affecting the 
spruce-fir forests of the Boreal Shield and Atlantic 
Maritime ecozones. There have been few or no 


outbreaks in either ecozone since 1993. Forest tent Key insect disturbance trends in the 


caterpillar infestations have been variable in both Atlantic Maritime ecozone. 1980-96 
ecozones, but disturbances reported currently are , 


minimal. 


> Currently, recurring insect infestations are being Spruce budworm 


controlled using a combination of techniques, such 
as harvesting damaged stands and applying 
insecticides (e.g., Bacillus thuringiensis or Bt) to 
protect high-risk areas. 


- Forest tent caterpillar 
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» Inthe Montane Cordillera ecozone, significant 
outbreaks of mountain pine beetle, an insect that 


. . i . 
targets lodge-pole pine, peaked in the early 1980s. Note: 
S Be-P P >P y “Area affected” refers to moderately to severely defoliated forests; trees in 


In 1995, the area infested was down to less than these areas have lost 30% or more of their current foliage. 
17 000*ha. Chemical controls and salvage logging Source: 
are routinely used to minimize the spread of the Natural Resources Canada, Canadian Forest Service, Forest Health Network, 


Fredericton, New Brunswick, Canada. 
beetle. 


Trees infested by mountain pine beetle usually start to die the year following the attack. 
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Indicator: Insect disturbance—Consecutive years of 
defoliation 


ECOLOGICAL AND 
SOCIOECONOMIC 
EFFECTS 


Consecutive years of 
spruce budworm 
defoliation, 1980—96 


> Between 1980 and 1996, consecutive years of defoliation’ by 
the spruce budworm affected more than 69 million hectares 
cumulatively or 17% of the total forest area in Canada, 
spanning across various forested ecozones. 


» Inthe Atlantic Maritime 
ecozone, 68.5% of the total 
timber-productive forest 
area was affected by 
consecutive years of 
defoliation over a 


Legend 


Consecutive years 
of defoliation 


Gm 2-5 years 
Gj >5 years 


Boundaries 


16 year period, ; Ecozone 
compared with 47% — Provincial 
in the Boreal Shield 

ecozone. 


» Consecutive years 4 

of defoliation 
result in decreased 
tree vigour, loss of 
volume increment, 
increased wood 
decay, tree 
deformities, and, 
ultimately, tree 
mortality. 


f° > Km 


500 1 000 Kilometres 


Source: 
Natural Resources Canada, Canadian Forest Service, 
Forest Health Network, Fredericton, New Brunswick, 
Canada. 


This indicator presents defoliation by spruce budworm only because it is the most widespread insect disturbance in Canada. However, it is 
recognized that other insects have impacts as well as different patterns of damage. 

“Consecutive years of defoliation” refers to two or more consecutive years of moderate to severe defoliation by insects. Tree mortality 
increases as the severity and duration of attack continues. Tree mortality also differs from stand to stand as well as according to type of 
insect attack. Forest tent caterpillar defoliates trees over large areas and causes extensive growth losses, but little mortality. Budworm 
begins to cause growth losses when defoliation reaches about 30%. 
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National Environmental Indicator Series 


Sustaining Canada’s Forests: owes 
Timber Harvesting 


Forest fires, like insects, are also a natural feature of forest ecosystems and influence natural processes, forest structure and 
forest function. Many of Canada’s forest ecosystems—for example, the boreal forest—owe their origin to fire and depend on 
fire for their continued existence. Commercial forestry would not be viable in many areas without fire management and forest 
management practices to control fire. This indicator tracks changes in Canada’s total forestland area affected by fire. 


Indicator: Forest fire disturbance 


>» Onaverage, 9 600 fires burn 2.9 million 
ha annually in Canada. This represents Forest fires in Canada, 1970-95 
0.7% of the total forested land, and this 
makes fire a disturbance nearly three 
times as important as harvesting. 


Number of forest fires Avon burned 


] » The area burned by forest fires and the 
number of forest fires vary greatly from 
year to year. Weather variability, climate 
change, forest access, land uses, and 
management considerations are key 
factors affecting the numbers and extent 
of forest fire incidences. 
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Area burned (ha, millions) 


» During the 1995 fire season, 6.6 million 
ha of forestland were burned in Canada, 
primarily because of extremely dry 


conditions and limited fire suppression in 
remote areas. 


Note: 
Before 1975, forest fires outside areas designated for fire control measures were neither 


eae ; reported nor suppressed. 
» Fire is part of the life cycle of many forest ‘ NS 


ecosystems. For l pourees: 

oe example, the cycle of Canadian Council of Forest Ministers. 1997. Compendium of Canadian Forestry Statistics, 
destruction and renewal of the boreal 1996. 
forest ecosystem by fire allows tree Natural Resources Canada, Canadian Forest Service, National Forestry Database Program, 


: : Ottawa, Ontario, Canada. 
species, such as the jack pine, to 


reproduce and survive. 
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ational Environmental Indicator Series 


Sustaining Canada’s Forests: <a nee 


Timber Harvesting 


Forest sector Gross Domestic Product (GDP) is a measure of the economic wealth l I 
! generated by forest sector industries (e.g. 
logging, forest services, wood and paper industries). This indicator tracks the forest sector GDP in relation to the volume i 


wood harvested in Canada. 


Indicator: Economic value of harvesting 


>» In 1997, Canada’s forest sector 


ee ee SU nae to Forest sector Gross Domestic Product (GDP) 
a eae in relation to harvest volume, 1970-97 

contribution, the pulp and paper 

industry contributed 40%, the 24 


wood industry 36%, and logging 
and forest services 24%. 


20 


Forest sector GDP re 


» The forest sector’s GDP closely 
parallels the volume of wood 
harvested. This suggests that the 
value added to the raw wood 
through manufacturing processes 
has remained fairly constant and 
indicates that the forest sector has 
not diversified significantly into 
products with higher added value. 


16 : ————— 
12 + — — 
* Total volume harvested a 


8 = 


GDP (1992 C$ billion) 
Volume (m’, millions) 


Note: 
Volume of harvest includes industrial roundwood only; fuelwood and firewood are not included. 


i) 
Volume data include timber harvested on both Crown and private land. 


Source: . 
Natural Resources Canada, Canadian Forest Service, Ottawa, Ontario, Canada. 
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Sustaining Canada’s Forests: 


Timber Harvesting 


This indicator tracks the relative success of replacing commercial timber on Crown land after harvesting. Delays in 
regenerating harvested areas to commercial species can reduce the long-term timber supply. 


Indicator: Regeneration to commercial species 
after harvest 


Annual area successfully regenerated 
to commercial species, 1976-95 


1 000 


>» Since 1991, the annual area successfully 
regenerated to commercial species has 
increased by more than 23% (see inset). 
Reasons for the steady increase in the 
regenerating land base include modified 
harvest methods and intensive planting 
efforts in the 1980s, which concentrated on 
reforesting the backlog of areas that had not 
regenerated. 


800 4 


600 


Area (ha, 000s) 


Cumulative area regenerated 
to commercial species, 1975-95 


12 
® Successfully regenerated 
& Not successfully regenerated 


>» The cumulative land base of Crown forest 
regenerated to commercial species since 
1975 is close to 12 million hectares. 


» The cumulative area not successfully 
regenerated peaked in 1991 at 2.7 million 
hectares. By 1995, it had dropped to 
slightly under 2.6 million hectares. The time 
lag between harvesting and the results of 
subsequent treatments, such as planting or 
natural stand development, must be taken 
into consideration when evaluating the 
success of efforts to generate commercial 


2 


Area (millions of hectares) 


species. 


» With new and improved site management 
practices after harvesting, foresters now 


lan fi thirds of hi d poe 
plan Tor up to two-thirds of harvested areas i) Data on regeneration are available for Crown land only. 
to regenerate naturally. ii) Excludes roads and landings. 

Source: 


Natural Resources Canada, Canadian Forest Service, National Forestry Database 
Program, Ottawa, Ontario, Canada. 
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